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Abstract 
 
Background: Chronic hepatitis C is a major health concern around the world. Although transmission of hepatitis 
C virus (HCV) infection through parenteral exposure is well documented, sexual transmission of HCV is still de-
bated. Therefore, we evaluated the prevalence of HCV infection within the families of the patients infected with 
HCV in a central city of Iran, Shahre-kord.  
 
Methods: We examined eighty patients with chronic HCV-associated liver disease and their 230 first degree 
families in a cross-sectional descriptive serological study. Their serum samples were tested for anti-HCV 
antibody, using ELISA and Immunobloting. A questionnaire including risk factors for HCV infection specially 
drugs addiction, sexual behaviors, and duration of partnership was filled in by the cases.  
 
Results: About 2.17% of the household contacts were seropositive. Of them, 8.7% spouses and 20% sisters had 
anti-HCV antibody.  
 
Conclusion: The risk of HCV transmission between monogamous sex partners is higher than that of in other 
family members, depending on the duration of exposure especially sexual exposure. Infection rate in other family 
members of HCV-infected persons and community members is the same. 
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Introduction 
 
Hepatitis C virus (HCV) infection is one of the major 
public health problems. It is estimated that more than 170 
million persons are infected with this virus worldwide.1 
About 50%-85% of the individuals with acute infection 
develop persistent infection with long term viremia.2 
The route of HCV transmission is undetermined in 
most of the infected patients.3 HCV is transmitted pa-
renterally, especially by transfusion, intravenous drug 
abuse, and unaccepted needle sticks.4 Unlike hepatitis 
B, vertical transmission of HCV infection from moth-
er to infant is unusual. Although sexual transmission 
of infection has not been proven, there is some inci-
dental evidence that it occurs. HCV RNA has been 
detected in the semen and saliva, and persons with 
multiple sexual partners and commercial sex workers 
have a high prevalence of infection.2  
Sexual transmission of HCV has been investigated 
in homosexual men, those attending clinics for sexu-
ally transmitted diseases, spouses or sexual partners 
of patients with acute or chronic hepatitis C, and per-
sons with hemophiliaand leukemia who are infected 
with HCV. These studies indicate that HCV is infre-
quently transmitted sexually.5,6 To determine this, if 
long-term contacts in the families of the patient con-
tacts were at increased risk for HCV infection  
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thorough sexual and nonsexual (causal), we measured 
HCV-associated antibodies by second generation Eli-
sa and immunoblot test in spouses and first degree 
families of 80 patients with HCV-related chronic liver 
disease. In Iran, in most asymptomatic HCV carriers, 
identified among blood donors by routine screening 
for anti-HCV.7 
 
 
Materials and Methods 
 
This study was conducted on a total of 230 family 
members (household contacts) of the 80 HCV-
infected patients (cases). The cases referred to an out-
patient clinic in a central city of Iran, Shahre-Kod 
regularly. They suffered from chronic liver disease 
and were tested positive for anti-HCV-antibody, us-
ing ELISA and Western blotting. 
Over a period of 36 months (between May, 2005 
and June, 2008), the serum samples were obtained 
from their household contacts and stored at -70°C 
until serologic examination. The household contacts 
were their 55 sexual partners (%23.9), their 5 fathers 
(%2.2), their 12 mothers (%5.2), their 76 brothers or 
sons (%33), and their 82 sisters or daughters (%35.7). 
Their serum samples were tested for anti-HCV anti-
body, using EIA (DRG, Germany) and Western Blot-
ting (Ortho Neckargemund, Germany).  
A questionnaire including sex, age, relationship, 
duration of contact, household behaviors, and having 
risk factors for HCV infection was filled in by the 
household contacts. Before entering the study, a writ-
ten consent informed was obtained from the subjects. 
Data were analyzed using Fisher exact test. Statis-
tical analyses were performed with standard statistical 
software SPSS version 13.  p value was considered 
significant when <0.05. The study was approved by 
the ethics committee of Shahre-kord University of 
Medical Sciences. 
 
 
Results 
 
The age range of the participants was 2-66 years with 
a mean of 25±12.1 years. Of them, 112 (48.5%) pa-
tients were female. Five out of the 230 (2.17%) 
household contacts tested were seropositive. Four of 
the five (80%) were the cases' wives and the remain-
ing one (20%) was one of their sister. There was not 
any relationship between ELISA positive test and 
health behaviors (p=0.67) .One of the four wives had 
less than 15 years contact duration and three of them 
more than 15 years. The results of Fisher exact test 
showed that there was a significant relationship between 
contact duration and ELISA results (p=0.016). The re-
sult of Mann Whitney test shows that there is a weak 
relationship between age and seropositivity (p=0.066).  
 
 
Discussion 
 
The results of another study demonstrated that the 
overall risk of HCV infection for the household of the 
patients studied was 2.1% for the original family 
(their parents and siblings) and 2.3% for their off-
spring. When sexual partners were considered, how-
ever, the risk increased to 13.2%, though the highest 
risk of HCV transmission in this group regarded the 
partners of IVD users.8 
One study in Iran estimated the HCV seropreva-
lence (1.33%) among the household contacts of 
HCV-seropositive index cases.9 Other studies in Pa-
kistan reported that HCV seroprevalence is 16% and 
20% among contacts of HCV-seropositive index pa-
tients.10  
Davarpanah et al. in Shiraz, southern Iran showed 
that among 250 enrolled cases, 188 subjects had HCV 
mono-infection, 44.1% were genotype la, 42.0% ge-
notype 3a, and 13.8% genotype 1b.11  
Our results differ from those in these studies, re-
porting a higher rate of HCV infection in the family 
members of adult patients with chronic hepatitis C. 
This difference could be attributed to one or more of 
the following limitations in studies, i.e. a small sam-
ple size, inadequate duration, intensity of potential 
contact with adult patients, low infectivity of HCV in 
blood, genotypes, and unknown sensitivity of the he-
patitis C radioimmunoassay used for detecting HCV 
infection.12 
Another study has reported an elevated prevalence 
of 5.7% among household contacts, compared with 
HCV seroprevalence of 0.5% in the general popula-
tion.13,14 
Recent surveys of sexual or household contacts of 
HCV infected persons have shown that spouses had 
higher rates of HCV infection compared with non-
sexual household contacts.15  This prevalence is lower 
than the one estimated in the Italian general popula-
tion.16 When sexual partners are considered, however, 
the risk increases to 8.7%. For the other household 
contacts, it was 0.55%. Among 80 HCV-infected cas-
es, 31 patients were IVD users.  
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Only 3 of 96 (3.2%) regular heterosexual partners 
without percutaneous risk factors were positive for 
HCV. Serum anti-HCV antibodies were present in 1 
of 89 (1.1%) children without a history of blood 
transfusion or drug addiction.17 Hepatitis C virus an-
tibodies were detected in 28 (14%) spouses.18 HCV 
Ab seropositivity in the patients' spouses and other 
family members was 4.1% and 1.5%, respectively.19 
In other studies, transmission to the spouse was 7%.15 
Family transmission from sexual contact is higher 
than other ways.20 
There are conflicting data in the literature concern-
ing the role of sexual contacts in the spread of HCV 
infection. The prevalence of positive anti-HCV in 
spouses is different and may be a consequence of 
many factors such as sexual behavior and duration of 
marriage.21,22 
In this study, we found that spouses of anti-HCV 
positive patients were more likely to be infected with 
HCV than other family members and the infection 
rate increased with the duration of marriage. In 
agreement with other authors,21 we found that posi-
tive anti-HCV increased in the spouses with their 
length of marriage. In particular, a significant differ-
ence was found in the prevalence of positive anti-
HCV between the spouses married for more than 15 
years and those married for a shorter time. 
In other surveys, the spouses who had been mar-
ried to the index cases longer than 20 years had a 7.5-
fold risk of HCV seropositivity as compared to those 
married for a shorter period.15 
Marriage usually includes a sexual relationship, 
but also other kinds of body contact and exposure to 
the same risk factors (i.e. sharing the same personal 
tools such as toothbrushes, razors, dental appliances, 
etc.) are effective factors, as suggested by recent find-
ings in Taiwan.22 We did not perform genotyping in 
our studied cases but in Iran, genotype (1a) has been 
identified in the majority of chronic HCV patients.23 
In another study, the overall prevalence of anti-HCV 
was 3.2% (2.5% in the absence of previous parenteral 
exposure). Sexual partners had a seroprevalence of 4.7% 
and non-sexual contacts, 2.5%. Among non-sexual con-
tacts, parents showed the highest rate (4.2%). The mean 
duration of exposure in the anti-HCV-positive sexual 
partners was 17.3±8.5 years vs. 9.2±7.4 years in the an-
ti-HCV-negative sexual partners.24 
On the basis of this study, we suggest that the risk 
of HCV transmission between monogamous sex part-
ners is higher than other families, depending on the 
duration of exposure especially sexual exposure. In-
fection rate in other family members of HCV infected 
persons and the whole community was the same.25,26 
 
 
Acknowledgements 
 
We thank the Research Council of Shahrekord 
University of Medical Sciences for their financial 
support. 
 
Conflict of interest: None declared. 
 
 
References 
 
 
 
 
1 Hepatitis C. Global prevalence. 
Wkly Epidemiology Rec 1997; 
72:341-4. 
2 David L, Thomas  S, Hepatitis C,  
Mandel, Douglus / and  Bednetts- 
principle and  practice of Infectious  
Disease 6th edition, Philadelphia, 
Elsevier Churchill Livingstone, 2005; 
p. 1950-1970.  
3 Alter MJ, Coleman PJ, Alexander 
WJ, Kramer E, Miller JK, Mandel E, 
Hadler SC, Margolis HS. Importance 
of heterosexual activity in the 
transmission of hepatitis B and non-
A, non-B hepatitis. JAMA 1989; 
262:1201-5. [2503630] [doi:10. 
1001/jama.262.9.1201] 
4 AR Mirahmadizadeh1*, R Ma-
jdzadeh1, K Mohammad1, MH 
Forouzanfar. Prevalence of HIV and 
hepatitis C virus infections and re-
lated behavioral determinants 
among injecting drug users of Drop-
in Centers in Iran. Iran Red Cres-
cent Med J 2009;11:325-329. 
5 Caporaso N, Ascione A, D'Antonio 
M, Di Costanzo GG, Galeota Lanza 
A, Tremolada F, Diodati G, Rumi 
MG, Parravicini ML, Pastore G, et 
al. Prevalence of anti-HCV among 
spouses and offspring of anti-HCV 
positive subjects: an Italian multicen-
tre study. Ital J Gastroenterol 
1995;27:5-7. [7540896] 
6 Ansari Sh, Vossogh P, Bateni F. 
Prevalence of chronic hepatitis in 
children with leukemia, 1996-2001: 
a single center experience. Iran Red 
Crescent Med J 2008;10:34-35. 
7 Hajiani E, Masjedizadeh R, Hashe-
mi J, Azmi M, Rajabi T. Hepatis C 
virus transmission and its risk fac-
tors within families of patients in-
fected with hepatitis C virus in 
southern Iran: Khuzestan. World J 
Gastroenterol 2006;12:7025-8. [17 
109499] 
8 Sayad B, Shamsedin Saeed F, Key-
vani H, Rezaii M. Seroepidemiology 
of Hepatitis C in Kermanshah (West 
of Iran, 2006). Hep Mon 2008;2:141-6. 
9 Minola E, Baldo V, Baldovin T, Triv-
ello R, Floreani A. Intrafamilial 
transmission of hepatitis C virus in-
fection. Eur J Epidemiol 2006; 
21:293-7. [16685580] [doi:10.1007/ 
s10654-006-0016-8] 
10 Pasha O, Luby SP, Khan AJ, Shah 
SA, McCormick JB, Fisher-Hoch 
SP. Household members of hepati-
tis C virus-infected people in Hafi-
zabad, Pakistan: infection by injec-
tions from health care providers. Ep-
idemiol Infect 1999;123:515-8. 
[10694166] [doi:10.1017/S0950268 
899002770] 
Seroprevalence of HCV 
 
WWW.irmj.ir Vol 12 July 2010 475 
11 Davarpanah MA, Saberi-Firouzi, M, 
Lankarani KB, Mehrabani D, Beh-
zad-Behbahani A, Serati A, Ardebili 
M, Yousefi M, Khademolhosseini F, 
Keyvani-Amineh H. Hepatitis C virus 
genotype distribution in Shiraz, 
Southern Iran. Hep Mon 
2009;9:122-127.  
12 Akhtar S, Moatter T, Azam SI, Ra-
hbar MH, Adil S. Prevalence and 
risk factors for intrafamilial transmis-
sion of hepatitis C virus in Karachi, 
Pakistan. J Viral Hepat 2002;9:309-
14. [12081609]  
13 Everhart JE, Di Bisceglie AM, Mur-
ray LM, Alter HJ, Melpolder JJ, Kuo 
G, Hoofnagle JH. Risk for non-A, 
non-B (type C) hepatitis through 
sexual or household contact with 
chronic carriers. Ann Intern Med 
1990;112:544-5. [1690526] 
14 Kamitsukasa H, Harada H, Yakura 
M, Fukuda A, Ohbayashi A, Saito I, 
Miyamura T, Choo QL, Houghton M, 
Kuo G. Intrafamilial transmission of 
hepatitis C virus. Lancet 1989;2: 
987.  [2571901] [doi:10.1016/S0 
140-6736(89)91000-3] 
15 Caporaso N, Ascione A, D'Antonio 
M, Di Costanzo GG, Galeota Lanza 
A, Tremolada F, Diodati G, Rumi 
MG, Parravicini ML, Pastore G, et 
al. Prevalence of anti-HCV among 
spouses and offspring of anti-HCV 
positive subjects: an Italian multi-
centre study. Ital J Gastroenterol 
1995;27:5-7. [7540896] 
16 Saltoğlu N, Taşova Y, Burgut R, 
Dündar IH. Sexual and non-sexual 
intrafamilial spread of hepatitis C vi-
rus: intrafamilial transmission of 
HCV. Eur J Epidemiol 1998;14:225-
8. [9663513] [doi:10.1023/A:1007 
455509185] 
17 Baldo V, Floreani A, Menegon T, 
Angiolelli G, Trivello R. Prevalence of 
antibodies against hepatitis C virus in 
the elderly: a seroepidemiological 
study in a nursing home and in an 
open population. The Collaborative 
Group. Gerontology 2000;46:194-8. 
[10859458] [doi:10.1159/000022159] 
18 David XR, Blanc P, Pageaux GP, 
Desprez D, Diaz D, Lemaire JM, 
Tognarelli B, Larrey D, Michel H. 
Familial transmission of hepatitis C 
virus. Gastroenterol Clin Biol 
1995;19:150-5. [7750703] 
19 Madwar MA, El-Gindy I, Fahmy HM, 
Shoeb NM, Massoud BA. Hepatitis 
C virus transmission in family mem-
bers of Egyptian patients with HCV 
related chronic liver disease. J 
Egypt Public Health Assoc 1999; 
74:313-32. [17219873] 
20 Celen MK, Ayaz C, Dikici B, Hoso-
glu S, Geyik MF. Intrafamilial trans-
mission of hepatitis C virus. Indian J 
Med Microbiol 2007;25:73. [17377 
363] [doi:10.4103/0255-0857.31072] 
21 Thomas DL, Zenilman JM, Alter HJ, 
Shih JW, Galai N, Carella AV, Quinn 
TC. Sexual transmission of hepatitis 
C virus among patients attending 
sexually transmitted diseases clinics 
in Baltimore--an analysis of 309 sex 
partnerships. J Infect Dis 1995; 
171:768-75. [7535827] 
22 Caporaso N, Ascione A, Stroffolini T. 
Spread of hepatitis C virus infection 
within families. Investigators of an 
Italian Multicenter Group. J Viral He-
pat 1998;5:67-72. [9493519] [doi: 
10.1046/j.1365-2893.1998.00085.x]  
23 Brusaferro S, Barbone F, Andrian P, 
Brianti G, Ciccone L, Furlan A, Gne-
sutta D, Stel S, Zamparo E, Toniutto 
P, Ferroni P, Gasparini V. A study on 
the role of the family and other risk 
factors in HCV transmission. Eur J 
Epidemiol 1999;15:125-32. [102046 
41] [doi:10.1023/A:1007554500896] 
24 Terrault NA. Sexual activity as a risk 
factor for hepatitis C. Hepatology 
2002;36:S99-105. [12407582] [doi: 
10.1002/hep.1840360713] 
25 García-Bengoechea M, Cortés A, 
López P, Vega JL, Emparanza JI, 
Sarriugarte A, Santos E, Arenas JI. 
Intrafamilial spread of hepatitis C vi-
rus infection. Scand J Infect Dis 
1994;26:15-8. [7514809] [doi:10.310 
9/00365549409008584] 
26 Ghavanini AA, Sabri MR. Hepatitis 
B surface antigen and anti-hepatitis 
C antibodies among blood donors in 
the Islamic Republic of Iran. East 
Mediterr Health J 2000;6:1114-6. 
[12197336] 
 
View publication stats
